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Because of a/growing concern over current measuring instruments 
and in respon&e/o criticisms regarding student achievement in "gather/ 
matics, members/of the Iowa Council of . Teachers of Mathematics (ICTH) ^ 
and staff/ frqn/ the Iowa department of Public. Instruction /nitiatedr'a 
program/or ytatewide mathemjaticSv^issessment in June 1974. It was de- ' 
signed yj^ ejAlect pertinent and specific data on student achievement ^ 
that ^uld/be used by teachers io diagnosing and prescribj^ng instruction. 
To aySist/the Departnient, staff in developing and implementing the program, 
a nj^e nvember committee consisting tof classroom teachers, piathematics 
s"^ and college mattjematics instriictors was established. The 

•s initial role was to establipii criteria for an effective 

sesyment program and to \monf tor progfess. 

the goals of statewide mathematics assessment were: ^ 

To provide, specific information on each student which could 
be u^ed by the teiacher to diagnose each student's strengths 
and weaknesses in mathematics; : ^ 

^ ■ . ■ 

To provide^objective data for each teacher to^ furnish the ^ 
basis for planning sequential learning activities for the 
entire class or fojc each individual in the class; 

To provide data for school districts that could be used in 
revising the curriculum and in planning inservice activities 
for the st^ff; 

' 4. To provide benchmark information to' Che Iow« Department of Public 
Instruction so that performance- trends over time can be studied; 
and * , . , ' 

5. To provide a process which could be replicated by local school , 
districts in determining the effectiveness of each curricular 
I offering. • " ? 

After the committee reviewed procedures used by Nati-cAal Assessment 
in identifj^ing obJectiv6s and test items and the techniques used to 
sample students and items, the committee developed the following criteria) 
- for the Iowa Assessment program: ,,W ,< 

1. Participation by local schools in the assessment program would 

• be o^ a vojXintary basis; > 

2. A list... 6f minimal performance objectives would be identified 
toVii^^ure that important objectives are not overlooked; 

3. Student testing -would be limited to the cognit%ef. domain with 
y onljA grades five and eight included. , . 

* ' \ ' 

4. Four 'items would be develop'ed to measure the attainment of 
' eadv.(^bjective; 
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5. the test would differ from a norm-Vef erenced' test in that it^ ^ 
/ would not be designea for the purpose of Qomp^ing^ one student s 
I ' performance with that of another; 

. 6. The entire test battery would be administered ti) each student 

so J:hat the data could be used for diagno;6tix purposes; ^ 

,7. Test items would be developed which would ingorpoirate the use 
of recall, application and analysis skills; 

^. ^ 

8. The test would be administered eajfly in the school year to • 
enable the teacher to utilize the data in planning instructional 
activities throughout the year; 

' 9. Test scoring would be the responsibility of the classroom ^ 
teacher witft the results reported to the student as soon after 
testing as possible; 

10. Each student's performance would be recorded on a single page 
profile sh ^t^ to ^ developed by the committee;. ' ^ 

11. Assessment items would be limited t6 those which could be 
' measured by pape?' and pencil ; 

. 12.. The major focus of , the assessment would be to provide the teacher 
with data, for. making decisions on individual students; and 

. / . . ; ■ 

13. Collection of the data at the state level would be for the 

purpose -of identifying problems common to .a number of schools 
and to provide baseline data which would be used to study 
• performance"^ trends over time. 

The state assessment progr-am did" not attempt to measure proficiency 
on all desirable mathematics skills. and concepts. Many worthwhile 
fexp*e*»Lences such as constructing geometric figures using compass and 
ruler or estimating- the JengtK, height, or weight of objects in' the . 
classroom were not included. . 

A set of minimal ifejfctives was identified for beginning fifth 
and eighth grade students following an extensive survey of cur rent 
textbook content and after reviewing .mathematics objectives identified 
by other states and those identified in National Assessment. Iowa s 
Objectives were based upon skills and concept^ deemed essential for 
future success in mathematics, or skills required to deal with solving 
practical problems i'h evetfyday life situations. ^The first list of y 
objectives developed were submitted to 150. mathematics teachers through- 
out the state for comments regarding ttieir appropriateness. Revisiorfs . 
were made and items were developed to measure student performance on 
each objective. These items wexe pilot tested in four school districts _ 
and the te^t was then revised. ' . jl 
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Ldcal school' districts \#ere invited to participate in mathematics 
assessment in March "3075^ Requests for participation came f rdm 140 
school districts tl^tp^ghout the state resulting in the distrib^tion of, 
some 20,000 fifth ^ade tests and 22,000 eighth grade tests. 

/ 'I « . 

Mathematics teachers from the participating schools were asked 
#S review the dbi4ective^^ and test items prior^ fo administering the' / 
ftest. A part of; th^ review includec|/^etfcing expected levels of per- 
f^rmance for ea^h; dlass. Each teacher was >ask^d to estimate the per \ 
cent of student^ \|^e/she believed would detoonst rate mastery on e-^ch 
objective/ This information wotild then be useful to the teacher^ 
analyzing -the results as he/she could cqmpare the actual performance 
against the^xpected level of pei:formance^ 

To assure eomparability of data, JLocal teachers were requested to 
administer the Assessment tests between September 15, and' Optober 17, 
1975. Teachers were to score the tests and record the results on in- 
dividual profile sheets. Individual profiles were -to be recorded on^'.a 
class profile or school profile and forwarded to the Iowa Department 
of Public Instruction where a state profile wap to be . developed. As 
participation-was voluntary ^>^hools who did- not elect to send in class 
or school profiles were no% cdj^tacted to sul^mit a report. 

A unique feature of the Iowa Assessmenjt Prograrii which distinguishes 
"it from programs in pther states is the ap/istance provided to the 
..teacher prior to' and following' the assessment . Ayea education agency 
'Consultants. and local school math coordinators arranged pre- and post- 
test assessment activities with local teae:hers. For example, a cojvsultant:^ 
wauld schedule a meeting of the staff to validate the objectives. 
Teachers would compare local objectives against those included in the 
assessment. Consultative assistance was also available to assist the^ ' 
teacher in analyzing thje results and to. determine? appropriate "^instruc- 
tional actiyities. ^ . ^ o 

The State Mathematics Committee developed the following aids J i 
an assessment hahdbook to explain the How and why of assessment; a guide 
for diagnosing errors on the fifth grade test; cassette tapes of all 
fifth and eighth^ grade test items for .individual administration; and 
a list of suggested instructional activities for the measurement strand 
focusing on objectives included in the assessment. Other guides are to 
be developed Upon the request of the teachers. ^ ' 

Due to the length, of the test when fotir^ items were used to m^sure 
the attainment of each-objectivie, the committee suggeisted that the t^st 
be divided into two forms^^ This resultied in each objective being measured 
by only two ^est itemQ. One should bear this in mind when analyzing the 
statewide summary of fifth and eighth grade student performance illustrated 
" in graphic form on the fallowing pages.* * - ^ 

*You may want to refer tp the entire* objective statement when reviewing/^ 
the results. 4 y. / 
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5TH GRADE STUDENT PERP^RMANCE 
» ON MATHEMATICS ; OBJ KCTIVES 
(ll,528^^Student8) 



OBJECTIVES 




PERCENT CORRECT 


1 ' 
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100 
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Number and Nume&at ion 

A, ' Read sl^Pard base ten. numerals through 
100,000. • V 

i/rite standard numeral for any number les_s 
than' 100,000 whert given in word form. 

C« Give place value for any digit ,i n number \ 
• leiis than 100,000. 

D. Order 3 selected numberii 'each less thin 
100,000 from smallesl to largeat|^ 
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Wrile standard Torm of a numeral less than 
10,000 from g.i ve*n expanded notation. 

Write expanded notation 'of nijmber l^s than 
10,000 when number Is given 



/ G. Round given number less thar 
nearest 10, 100, or 1,000. 



in standard form. 



10,000 to 



^K Olslinguish between even and odd numbers 
letis t^ 50. 

ipmpuli^l jon j^Addit^ ion and Subtract ionl 

I. Find sum of 2 or-3 addends, each'^cont a i n i ng 
not more than 4 digits, withotjt regrouping. 

tJ. Find sum of 2 or 3 addends, each containing 
--. .-1_JL ' ^ J^at mcir.e than 4 digits with regrouping. 
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Ktf Find suJH of 2 addends, each containing 

not more than 4 digits with regroup-ing in 
2 (or 3) colu>nns. * 

L. Estifn^le sum of 2 addends each less' than ^. 
100 b»y rounding them to nearest 10. ^ y^l 

M. Estimate sum of 2 addends each less than 
1,000 by rounding them to* nearest 100. 

N. Subtract numbers containing not more' than 
4^ dig its without regroup fhg» 

0. ^Subtract 4,-digit numbers with regroup fng in 
1 column only with zero in the minuend* 

P. Subtract 4-dlgir numbers with regrouping In 

1 column only with 1 zero in minuend. 

()• Subt<\act 4-digit numbers with regrouping In 

2 or more columns yithout zeros in minuend. 

• o . ( 

'H0> Subtract 4-dlgit aumber^ with regrouping 

In '2 or more cpiumns with, zeros in minuend. 



r 

1-93% 



82% 




897. ^ 




CamffataUQiutAdcii liQn i»nd SubLracLiaD]t-cimtiniifid 
llecngni^e n + 0= lu (nl^o, 0+ n ■ n) 



GRADE 5 
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OBJECTIVES 
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PERCENT 
50 
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CORRECT 

75 100 
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•r. Recogni/e subtraction is the inverse of 
addition by writing equivalent mtthe- 
matical sentences. 

U. Match appropriate mathematical sentence 
to j9 t ven^ one-step problem situation. 



V. Match given'mathema/ical sentence, to 
appropriate word orob^m. < 

CpmpqtoHon (MuI t^jiUc^t i ort and D i vision^ 

W. Identify multiplication as repeated 
add i t ion> 



X. Oemonntrate knowledge of multiplication 

facts by select ipg incorrect response. 

" ■ . ' ■ ^ . 

Y. Multiply three-digit number by one-digit 

num'ber with regroufjing. «> 

7. Multiply 2-digit number by 10, 20, 30, 
• • •» 90» 

AA* Multiply 3-digit number by 10 or 100. 

BB. Multiply ^2-digit number by two-digit 
- number 

CC. Divide 3-digit dividend by one-digit 

divisor with no zeros in quotient without 
remainder. ' 

00. Divide ^-^igit dividend by one-digit 

divisor with no zeros in quotient with 
remainder. , ^ 

ef:. Divide a 2-digit (or 3-digit) dividend by 
10, 20, 30, '40, or 50 with resulting 
quotient l-di^it number without remairtder. 

PR. Diyide 2-d 1 g i t (or*3-digit) dividend by 10, 
20, 30, 40 or 50 with resulting quotient 
l-digit number with remainder. 

GG. Match appcopriate mathematical "sentence to 
given one-step problem. 



HH. Match grven mathematical sentence with 
appropriate word problem. 

lU Recognize n x 1 r (Also, 1 x n - n) 

JJ. Recognize n x- 0 ^ 0, (Alffo, 0 x n - O) 
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GRADr 5 



OBJECTIVES 



PERCENT CORRECT 



25 



50 



75, 

— 4— 



100 
— »— 



Mi?;r.urcmonl ' 
KK. Read time »o nearest minute- 



LL. Determine value of col'^lectiDn of U.S. 

6oins1iand -bills to total $20.00. 
MM. Select appropriate change from ten dollar 

bill for purchase of specified amount. ^ 

NN. Select items from' price list which*,can be 
purchased with specified amount of money. 

00, Measure to nearest l/2 inch. 



PP. 



QQ- 



rr. 



'Measure to neai^st c«jnt irtieter. 

Read thermometer to nearest degree^ 

He loci mor.t aVpropriaic standard unit of 
linear measure for given r.ituatiory 

r-.Umate le«iglh of given line segment 
to j;\eape.sl incli. 

fstimate length of gi^Visn line segment 
to nearest centimeter. 




FraHhions and Fraift ional N umbers 

f UU. Name fraction which identifies the shaded 
or circled. port ion of region set 
(denominators of 2, 3, 4, 5, 6, or 8). 

VV, Divide given region into. either halves, 
thirds*, or fourths and shade part which 
represents either n/2, 1/3,, or 1/4. 

WW. Identify pair 6f equivalent fractions using 
given drawing^ 

XX. Identify larger (or smaller) of 2 -frac- 
tions having like denominators. 

YY. Add 2 fract^ional numbers with like ^ 

denominators. (Do not rename resultiJig^ 
sums.) \ ,^ / 

17. Subtract fractional numbers with like 

denominators. (Po not rename resulting 
dj f ferences») 
G eome tr y 

AAA. 'identify basic geometric shapes; circle, 

rectanqle, square, triangle, cube, sphere. 



ctangle, square, triangle, 
entilfy pairs of .p-Unff^figu 



BB^. . Identilfy pairs of .p^Unf^f i gures which haA/e 
same shape (similar)*. . 

, CCC, Identify pairs of plane figures which have 
same size and shape ( congruent ) . 

ODD.. Identify whether given polnK^ies in the 
interior, exterior, or on simple^losed 
plane curve* * .-V 
EEE. Find perimeter of polygon when i t„ i)p^ drav'n 
I and di.mensions are labeled. 

FFF» Count unit squares to find area of polygon 
* which is drawn on a grid* . ^ 
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8TH GRADE STUDENT PERFORMANCE 
ON MA^HEflATICS OBJECTIVES 
(i6',131 Students) 





OBJECTIVES 
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•PERCENT CORjglECy ^ 
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1— 1 


25 . 


50 • ^ 75 ' 
1 1 — < 1 


" 100 



. Number and Numeration 
A*; Nbtation'6c value 
B. Word form 
^ C. Rounding 

D / Exponents • 
Whole Nilimbers / 
* E. Addition 

Fi Subtraction ^ . 
.G. Multiplication 
H. Division 

■ -C • ■ 

^ I. Estimation 

V J. Problem solving 
Statistics 

K, Averages 
Scale Drawing - ^ 

L. Measurement , 
Graphing 

1^. ' Tables in terpr fetation 
. Measurement^^ 

^7 

^ N. Estimation 

0. Segments! . 

P. Calibration 

Q. English, metric units - 
I R* 'Perimeter^ arga, volume 
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87%, 



I 82% 

79% , 




GRADE 8 



' , OBJECTIVES \ 
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PERCENT? CORRECT \ 






.0 
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. 25 
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50 ' 75. 
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100 
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Fractions/Maxed Numbets 
S'. Physical concept 
T. Word form , 
U. On number Ifne 
V. Renaming - 

W. Betweeness ^ . • 

X, Decimal equii|alent 

ft . ' * 

Y. Equivalent V* 

\ Z. I Ordering 

' AA^Add: like denominators 

BB- "Add: 'unlike denominators 

CCl Add': mixed numbers 

DD. Subtract: like denom, 

9 

EE. Sub'tract: unlike denom, 

FF. Subtract: mixed numbers ^ 

Gt. Multiplication 

HH. Division 

II. Problem gdlving 

Money ' • 

-r . ■ 

JJ^ Concepts . . 

•KK.^ Problem solving - 

Decimals ' . 

LL. On number line 

MMi. Word form • ' , 

NN, Place value 

00. Ordering - 
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PP. Betweeness 
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OBJECTIVES 



25 



PERCENT CORRECT 
' 50 

— — — , ' 
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Decimals Cco|it itiued) 
QQ. JRounding / / 

RR. Renamed as fracti|On 
S5. Addition 
iTT. Subtraction^ 




^ r 



UU . Mu 1 1 1 p > i cat i on 

- VV. Divisign 

WW. ifrobrem solving 

.Ratio 
♦ 

XX. Equivalent 
YY-. Problem solving 
Percent/ • 
"^'ZZ. As^frac^tiohs* 
AAA. ^TVs "decimals 
BBB. As mixed numbers 
• CCC .^^^b^tt2to solving 
, Geometry 



DDD. Concepts 
Simple Algebra 
EEE' Formulas 
I-ntefi'ers 
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Comments 




Contrary bo £ny of the rec.ent criticisms that students lack basic math 
skills, the results of the lowa Assessment show that a large majority of ^ ' 
studpnts 'have acquired a' good foundation in mathematics , Evidence of success 
can^bc noted on computati^on of whote numbers in both fifth^and eighth grade, 
the per cent of success declined, somewhat on computation of fractiions, decimals 
and percentages, but students Should have an opportunity to further develop 
these skills during the remaj.nder of the school year. > . , " 

■-..«.'' ' ' i 

Petfdrmance of eighth. grade stadents on word problems reveal that slightly 
more than one-half of the stuaents wei^e able to apply 'previo^sly learned skills 
when confronted with a problem solving situation.' The lower rate of success 
•may be partially attri|3uted to -the type of. word prpblemfe used in the assessment. 
A- number of problems required the -student to -analyze the infoirmat^on <:arefully 
in order to' discard the extraneous data prior to solving, -the problem. -The 
student's previous exi^erience with this t^ype of problem may have^been extremely . 
'limited.. ' " _ . . *" " . ' / ' ' ' ■ ' *i 

Results Indicate 'that whe,n students arje confronted with .ar word problem' 
whene they are required .to esttmate or approximate a .reasonable answer., more 
than 50 percent of the student^'-are unable to select t^e ,"best festimate . • 
Math programs have, not °sti;es6ed -this skill ift the past, but with the increased • 
>dep^ndence upon pocket calculator^ and other, a^jtomatic calculating equipment, 
^it becomes much more prucial to be able to judge the^reasonableness of an 
'answer. - / • ' * * 

-One- could speculate further on the results of state assessment, but the 
crucial judgtocnts regarding the Use of the; data, must be made by the local 
school staff.- Some questions that should be rafsed by -the .teachers as, a result 
of the assessment "include: ( \ • , 

■ •« ' ' 

■' 1) Was the overall performance of studeitts sat,isf actoryl 

2) ijhich students did not perform satisfactorily? 

3) What were their skill deficiencies? 

'4) How serious are these deficiencies? , ' , , ' • 

5) What are the consequences if nothing is done about correcting the 
' deficiencies? * • ■ ■, 

* ■ 6) What resources are available to assist with the probleinj^ 

7) How long will it take to resolve the problem? ^ o 

*8) What action can be t^ken to ptevent similar problems from occurring. 
; "9) What skill maintenance activities are necessary for all students? 
iO) What other objectives should be^included in the assessment? 

Seeking answers to the above^estions or a similar' set developed, by 
the teachers should enable schools' t^T pinpoint the problem and "to allocate 
resourc'e's to resolve the situation, , " 
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